STUDY RATIONALE AND CONTEXT
Early onset, nonidiopathic spine deformities are progressive, associated with increased morbidity and mortality as well as neurological and functional deterioration [1] . With surgical treatment, high complication rates are reported [2] [3] [4] [5] [6] [7] . Risk-benefit studies on prospectivly captured data are few [8] , and discussions on the need for highly specialized treatment units are not conclusive.
OBJECTIVE
The objective of this study is to compare outcome, resource use, and complications in pediatric high-risk, spinal deformity surgery between two departments: H1 with a pediatric multidisciplinary team and H2 with focus on adult spine.
METHODS

Study design:
Retrospective cohort study.
Inclusion criteria:
• Surgically treated patients with congenital and neuromuscular progressive spine deformities • Procedures included segmental fixation (anterior and/or posterior) and fusion with an additional neurosurgery in the same session if indicated
Exclusion criteria
• Patients with idiopathic spine deformities • Other than fusion techniques, for instance, Vertical expandable Prosthetic Titanium rib (VEP-TR) and growing rod
Patient population and interventions compared (Fig 1)
• Prospectively captured data from deformity registry and medical records before and after surgery and at 2 or more years follow-up on 136 consecutive, surgically treated patient by one surgeon in two departments: H1 with paediatric multidisciplinary team (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) , and H2 with focus on adult spine (2000) (2001) (2002) (2003) (2004) ).
• The patient assignment to departments was not made by surgeon choice but was administratively conducted.
• The deformity surgery included either a posterior or a combined anterior and posterior procedure with an additional neurosurgery in the same session, if indicated. • Autogenous bone, occasionally combined with homogenous and/or synthetic bone substitute, was used.
• Neurosurgical procedures included untethering, excision/resection of expansive processes, malformations, and reconstructions in diastematomyelia.
• The patients were optimized regarding nutrition, cardiovascular, and respiratory function. Perioperative prophylactic antibiotics were given.
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Outcomes
• Clinical and neurological status and functional ambulation, radiographically measured deformity angles, and spine balance before and after surgery and at follow-up were recorded in the deformity registry at the time of each examination by the surgeon. The follow-up recordings and counterchecking of medical reports was conducted by the first author, who did not treat the patients.
• Surgery time, intensive care unit (ICU) stay, and hospitalization time. • Perioperative relative blood loss.
• Occurence of complications or adverse events.
• See the web appendix for additional details at www.aospine.org/ebsj.
Analysis
• Statistical significance of comparison between H1 and H2 regarding outcome variables were calculated using multiple logistic regression to adjust for the baseline differences (see the web appendix for additional details).
-surgery time was shorter at H1 (Table 3) , -infections were more frequent at H2 (P =.04; 6/65 at H1; 16/71 at H2) ( Table 4) , -there was a tendency (P =.06) for more department-related complications at H2.
• There was no perioperative nor postoperative mortality. There was no spinal-cord damage nor early or late neurological deterioration. The ambulatory function did not deteriorate in any case ( Table 4 ).
• The overall complication rate was 36%, and the overall major complication rate was 15.4% (Table 4) .
RESULTS
• The baseline data were comparable between the departments. H1 patients were more likely to be female, wheelchair bound, with diagnosis of spina bifida, and required more neurosurgical intervention ( Table 1 ).
• The mean loss of correction was 2° during the follow-up ( Table 2 ).
• There were statistically significant differences between the H1and H2 departments: -mean deformity correction percentage was higher at H1 ( Table 2) , Table 1 Demographic and baseline characteristics of groups
Total study group n = 136 H1 n = 64
Age in years 12.1 ± 5.5 11.5 ± 6.8 12.7 ± 4
Female, n (%) 68 (50) 27 (42.2) 41 (56.9)
Number of fused segments 12.9 ± 3.6 12.9 ± 4.2 12.9 ± 2.9
Functional status, n (%):
Full ambulators 20 (14.7) 10 (15.6) 10 (13.9)
Ambulators with neurological disease 10 (7.4) 4 (6. Original research-Outcome of major spinal deformity surgery in high-risk patients (...) Table 4 Complications for whole study group and according to departments .48
All infections( within major and minor complications) 6 (9.4) 16 (22.2) .04
Total complication rate 36.0 % * P-value calculated adjusted for the baseline data differences (gender, diagnosis of MMC, wheelchair bound, and neurosurgery performed). † Events not related to surgical procedures or implants.
SUMMARY AND CONCLUSION
• Major spinal deformity surgery on high-risk patients is safe enough to be justified. • Significant outcome differences were found in favor of a multidisciplinary specialized department.
• Further prospective studies on the impact of workplace culture and organization on the surgical outcome in high-risk surgery is indicated.
DISCUSSION
Short synthesis:
• High-risk spine surgery can be performed safely and with good outcome.
• The H1 and H2 department comparisons showed differences in complication occurrence, surgery time, and correction percentage. H1 had better outcomes despite longer follow-up time and tendency to have more involved patients.
Strengths:
• Data was prospectively captured.
• Treatment program was consequent.
• Only one senior orthopaedic and neurosurgeon.
• All consequently included cases were followed up for 2 or more years.
Limitations:
• Data from H1 was included during 8 years, whereas H2 during 5 years.
• Possible differences at baseline may have confounded results.
Short synthesis from findings from other studies:
• The overall complication rate in the current study is low compared with earlier literature [1, 3, 4, 5, 6 ].
• Risk for complications have been studied from diagnosis/disease perspective, but the possible impact of occupational organization is also worth analyzing due to its documented importance in other production fields [9, 10].
Clinical relevance and impact:
• Complex surgery on high-risk patients can be performed with good outcome and be justified. In addition to medical patient parameters, workplace culture and organization may have an impact. 
